Pogonomyrmex magnacanthus Cole was described as a distinct species; unusually large eyes and a high ocular index (maximum eye diameter/head width) were listed as diagnostic characters. However, examination of numerous series of P. magnacanthus revealed that both characters were highly variable, and that these series consisted of P. magnacanthus plus an undescribed species, Pogonomyrmex hoelldobleri Johnson, Overson & Moreau sp. nov. This paper describes all three castes of P. hoelldobleri as well as the alate queen of P. mohavensis, which is very similar to that of P. hoelldobleri. A molecular phylogeny that consisted of 3,703 bp from one mitochondrial and five nuclear gene fragments supported the monophyly of P. hoelldobleri, P. magnacanthus, and P. mohavensis. Pogonomyrmex magnacanthus can be separated from other P. californicus group species based on: (1) its unusually large eyes, (2) a high ocular index, and (3) a malar ratio that is typically < 1.0. Pogonomyrmex hoelldobleri can be separated from other P. californicus group species based on the combination of: (1) eyes not unusually large, (2) cephalic rugae not forming circumocular whorls, but rather converging posterior to the eyes, usually near the vertex, (3) mandible with seven teeth, and (4) interrugal spaces on pronotal sides moderately to strongly granulate, dull to weakly shining. Pogonomyrmex mohavensis can be separated from other P. californicus group species based on the combination of: (1) eyes not unusually large, (2) cephalic rugae not forming circum-ocular whorls, but rather extending more or less directly to the vertex or converging only slightly near the vertex, (3) mandible with six teeth (a seventh sometimes occurs as a denticle between the basal and sub-basal teeth), and (4) interrugal spaces on pronotal sides smooth and shining to weakly punctate and moderately shining. We also provide field observations and distribution maps for P. magnacanthus, P. hoelldobleri, and P. mohavensis, and an updated key to P. californicus group species that occur in central and western North America.
Introduction
The seed-harvester ant genus Pogonomyrmex Mayr, 1868 is a New World group that consists of approximately 67 described species (Bolton, 2012) that occur throughout most of North and South America, and also on the island of Hispaniola. Throughout much of the American West, Mexico, and southern South America, these are ecologically dominant ants, especially in arid habitats. Modern study of the genus began with Cole's (1968) revision of North American species, which stabilized the taxonomy of the genus and set the stage for studies of ecology, biogeography, territoriality, mating behavior, communication, caste determination, and foraging behavior that have greatly facilitated our understanding of ant biology (Anderson et al., 2006; Cole & Wiernasz, 1999; Gordon, 1995; Johnson, 2000 Johnson, , 2001 Taber, 1998; Wiernasz et al., 2001) . Influential research on Pogonomyrmex also was conducted by Dr. Bert Hölldobler, whose numerous pioneering studies on this genus were likely responsible for Pogonomyrmex becoming one of the best studied and most well understood genus of ants (Gadau et al., 2003;  
Molecular analyses and phylogenetic inferences
Twenty-nine specimens of Pogonomyrmex (Hymenoptera: Formicidae) from seven species in the P. californicus group were sampled to test the monophyly of P. hoelldobleri. The phylogeny included samples from one locale (18.4 km east of Puerto Peñasco, Sonora, MEXICO) at which P. californicus, P. hoelldobleri, and P. magnacanthus occurred in sympatry. We also included samples from the other four species in the P. californicus group, and one sample of P. anzensis, whose placement is unclear because it has been suggested to belong to both the P. occidentalis group (Cole, 1968) and the P. californicus group (Parker & Rissing, 2002) ; three samples of P. occidentalis (P. occidentalis group) were included as an outgroup (Table 1 ). All sequences are deposited in Genbank: JX908144-JX908298.
Field collections were made in 95% EtOH and kept in the laboratory until the time of DNA extraction. Total genomic DNA was isolated for one worker per series in lysis buffer with a Teflon grinding tool, followed by purification using the DNeasy ® Tissue Kit (Qiagen Inc., Valencia, CA) following the protocol of the manufacturer.
Six gene fragments were amplified via PCR (Mullis et al. 1987; Saiki et al. 1988 ) using specific primers for each gene region following the protocols of Moreau et al. (2006) , Moreau (2008) , and Ward, et al. (2010) . These six gene fragments included: (1) cytochrome oxidase I (COI) protein encoding mitochondrial marker (1059 base pairs [bp] ), (2) long-wavelength rhodopsin (LR) protein encoding nuclear marker (594 bp), (3) elongation factor 1α F1 (EF1α-F1) protein encoding nuclear marker (357 bp), (4) elongation factor 1α F2 (EF1α-F2) protein encoding nuclear marker (517 bp), (5) wingless (Wg) protein encoding nuclear marker (409 bp), and (6) rudimentary (CAD) protein encoding nuclear marker (767 bp) for a total of 3,703 bp of aligned sequence. Specimens were sequenced for all six genes with the following exceptions: COI missing for three taxa (GS98_052, RAJ2663, RAJ4218); EF1α-F1 missing for three taxa (GS98_052, JDP195B, RAJ4281); EF1α-F2 missing for one taxon (RAJ4270); Wg missing for four taxa (GS98_052, JDP195B, RAJ2663, RAJ4279); CAD missing for eight taxa (GS98_052, JDP195B, RAJ1005, RAJ2663, RAJ2908, RAJ4223, RAJ4279, RAJ4281).
All sequencing used dye terminator cycle sequencing following the protocol specified by the ABI PRISM™ Dye Terminator Cycle Sequencing Ready Reaction Kit (Revision B, August 1995, Perkin-Elmer, Norwalk, CT) . Primers used for amplification served as sequencing primers. Additional internal primers were used for the COI mitochondrial gene to provide overlapping sequence coverage for the entire region, as per Moreau et al. (2006) . Samples were sequenced in both directions following the protocol of Moreau et al. (2006) . The homology of introns can be difficult to assign, so they were excluded from the CAD alignment before phylogenetic analyses. Sequences were then analyzed and initially aligned using the computer programs Sequencing Analysis 3.7 (ABI Prism™ 2001) and Geneious v5.6 (Drummond et al., 2012) . Inferred amino acid sequences were used for all genes, allowing for comparatively uncomplicated alignment using Mesquite v2.75 (Maddison & Maddison, 2011) .
To infer relationships among species, several model based phylogenetic analyses were performed on the CIPRES Science Gateway (Miller et al., 2010 ) using RAxML v7.3.2 (Stamatakis et al., 2005 and MrBayes v3.1.2 (Huelsenbeck & Ronquist, 2001) . We evaluated fit of the data by conducting likelihood analyses using the complete concatenated data set (single) and the data partitioned by individual genes (partitioned). Modeltest 3.06 (Posada & Crandall, 2001 ) was used to determine the most appropriate nucleotide substitution model for all analyses and partitions (GTR+Γ+I). Two maximum likelihood searches were implemented in RAxML: (1) a single GTR+Γ+I model of sequence evolution was assumed to underlie all genes (single) with 500 bootstrap pseudoreplicates, and (2) one that allowed each gene region to have a separate GTR+Γ+I model with parameters unlinked (partitioned) with 500 bootstrap pseudoreplicates. Bayesian inference analyses were performed using MrBayes, with model parameters estimated during the run, and using the default value of four Markov chains. A "temperature" parameter of 0.2 was implemented to produce incremental heating of each chain. The Markov chain Monte Carlo length was 30,000,000 generations, with the chain sampled every 1000 generations. Bayesian posterior probabilities (BPP) were estimated as the proportion of trees sampled after 10% burn-in that contained each of the observed bipartitions (Larget & Simon, 1999; Rannala & Yang, 1996) . Again two analyses were preformed: (1) a single GTR+Γ+I model of sequence evolution was assumed to underlie all gene regions (single), and (2) one that allowed each gene region to have a separate GTR+Γ+I model with parameters unlinked (partitioned). Independence of runs was ensured by only accepting analyses where the average standard deviation of split frequencies was below 0.01. (Figures 1-2 , 4-5) Pogonomyrmex (Pogonomyrmex) magnacanthus Cole, 1968 [part]: 133, pl. 2, fig. 5; pl. 3, fig. 12; pl. 4, fig. 10; pl. 6, fig. 9; pl. 7, fig. 16; pl. 8, fig. 10; pl. 11, fig. 10 (worker, queen, male 
RESULTS

Pogonomyrmex magnacanthus Cole
Worker
Diagnosis. Pogonomyrmex magnacanthus is a small species (HW = 1.15-1.80 mm) that is identified by: (1) its unusually large eyes (MOD = 0.33-0.49 mm; OI = 27.22-33.61; malar ratio (MOD/OMD) usually < 1.0) (see Figures 1-3) . OI is the most reliable character to identify P. magnacanthus given that MOD is positively associated with HW such that it sometimes overlaps with that of other species (see Figure 3) . Cole (1968) also listed an unusually large eye and a high ocular index as diagnostic characters for P. magnacanthus. Interestingly, the holotype that Cole selected was somewhat of an outlier for both characters because the eye was relatively small and the OI was lower than that of other paratype workers (see below and Cole, 1968) . Measurements (mm)-holotype (n = 25 paratypes, all from the type locality at Palm Springs, California , plus 37 non-type workers Description. Head subquadrate to quadrate (CI = 92.54-112.21), broadest just posterior to eye; posterior margin flat in full-face view. Longitudinal cephalic rugae prominent, in full-face view median rugae diverging toward posterior corners near posterior margin of head. In side view, rugae converging immediately posterior to eyes to form indistinct to well defined circumocular whorls that often weaken toward vertex, or rugae converging toward vertex, or circumocular whorls and rugae mostly absent posterior to eye and weakly to densely granulatepunctate, dull to sub-shining, especially toward vertex. Vertex rugose, densely granulate, or occasionally smooth to weakly striated, dull to shining. Cephalic interrugal spaces weakly to moderately granulate-punctate on anterior portion of head, often becoming more strongly granulate-punctate on posterior half of head, sub-shining to shining. Anterior margin of clypeus flat to weakly concave. Mandible with seven teeth; mandibular dorsum coarsely striate. In profile, eyes large, MOD ranging from 0.27-0.32x HL, OI = 27.22-33.61, MR usually < 1.0; eye situated near middle of head. Antennal scapes moderately long (SI = 63.89-81.67), failing to reach vertex by length of basal funicular segment. Basal flange of antennal scape flattened and well developed, margin weakly carinate. Psammophore well developed.
Mesosomal profile convex. All mesosomal surfaces with prominent parallel/subparallel rugae. Dorsum of promesonotum with transverse rugae that curve obliquely to posterior, often becoming indistinct on pronotal sides. Mesopleura with subparallel rugae angling posterodorsally. Propodeum lacking spines or teeth, occasionally with minute denticles; in side view, juncture of propodeum and propodeal declivity evenly convex to weakly angulate; rugae on dorsum of propodeum transverse, declivitous face often with one or two discontinuous to continuous transverse rugae, interrugal spaces smooth and shining. Propodeal spiracles narrowly ovate. Interrugal spaces on mesosoma moderately granulate-punctate, sub-shining to smooth and shining; interrugal spaces on pronotal sides moderately to densely granulate, dull. Legs moderately to strongly shining.
Petiolar peduncle long, ventral margin straight. In side view, posterior face of petiole weakly convex; petiolar node asymmetrical with anterior surface shorter than posterior surface. Apex of node weakly to moderately angulate. In dorsal view, petiolar node longer than broad, sides subparallel or diverging slightly toward the smoothly rounded to weakly angulate anterior margin. Sides and dorsum of petiolar node moderately to strongly granulate-punctate, dull to sub-shining, occasionally with several longitudinal to oblique rugae that are restricted to posterior one-third of petiole. Dorsum of postpetiole convex in profile; in dorsal view, widest at or near posterior margin and tapering to anterior margin, maximal width about equal to length, moderately granulate-punctate, dull to sub-shining. Gaster smooth and strongly shining.
Erect to suberect white pilosity moderately abundant on head, short to medium in length, often with one to few longer hairs, none exceeding MOD. Moderately abundant semidecumbent to decumbent pilosity on scape with occasional suberect hairs, abundant semidecumbent to decumbent hairs on funicular segments. Legs with moderately abundant suberect to semidecumbent white setae. Mesosoma, petiole, and postpetiole with a lower density of mostly long, flexuous hairs mostly concentrated on dorsal surfaces, longest distinctly shorter than MOD; gastric tergites with moderately abundant, medium length suberect hairs. Entire body concolorous light to dark ferruginous orange (Figure 1 ).
Queen
Diagnosis. As in worker diagnosis, but with caste-specific morphology of the mesosoma related to wing-bearing, presence of small ocelli on the head, and as illustrated in Figure 4 . Mandible with seven teeth; cephalic rugae forming circumocular whorls. Eyes large (OI = 29.35-35.29), MR < 1.00, MOD ranging from 0.30-0.35x HL. All mesosomal surfaces with prominent rugae.
Measurements (mm)-(n = 3 Description. As in worker diagnosis, but with caste-specific structures related to wing-bearing, presence of small ocelli on head, and as illustrated in Figure 4 . Small, only slightly larger than conspecific workers. In full-face view, head quadrate to slightly broader than long, posterior margin flat, median rugae diverging toward posterior corners near posterior margin of head. Dorsum and sides of head conspicuously rugose, in side view rugae forming circumocular whorls posterior to eyes, interrugal spaces mostly smooth and shining. Mandible with seven teeth, dorsal surface coarsely rugose, strongly shining. Eyes large (OI = 29.35-35.29), MR < 1.00, MOD ranging from 0.30-0.35x HL. Base of scape not flattened; superior and inferior lobes poorly developed, no wider than width of base of scape.
All mesosomal surfaces with prominent subparallel/parallel rugae, those on mesoscutum and mesoscutellum fine, parallel, and longitudinal; interrugal spaces smooth and shining. In side view, propodeum unarmed, juncture of propodeum and propodeal declivity slightly angulate, sides and dorsal surface transversely or obliquely rugose, declivitous surface smooth and strongly shining. Petiolar peduncle long, ventral margin straight. In side view, petiolar node asymmetrical with anterior surface shorter than posterior surface. Apex of node rounded. In dorsal view, petiole length and width similar to slightly longer than wide; posterior face finely rugose, interrugal spaces weakly coriarious, sub-shining. Postpetiole broader than long; posterior portion finely rugose, interrugal spaces weakly coriarious, sub-shining; anterior portion granulate-punctate. Gastric tergites weakly coriarious and subshining to smooth and shining. Most body surfaces with moderately abundant coarse suberect to erect setae. Entire body concolorous light to dark ferruginous orange.
Male
Diagnosis. Mandible with four teeth on suboblique cutting margin. Mandibular dorsum with faint rugae/striae, mostly sub-shining. Anterior margin of clypeus moderately concave, lateral lobes distinct, broadly rounded; antennal scapes with faint rugae/striae, sub-shining, or lacking sculpture, smooth and shining. Eye unusually large (MOD > 0.53, OI > 42.5, MR < 0.34) ( Figure 5 ).
Measurements (mm)-(n = 4 Description. Mandible with four teeth on suboblique cutting margin; basal tooth sometimes weakly bifid; basal tooth not offset; mandibular dorsum as described above. Clypeus lacking sculpture, mostly smooth and shining except for scattered punctures, anterior margin moderately concave, lateral lobes distinct, broadly rounded. Antennal scapes reaching to or near posterior margin of eye, mostly smooth and shining to faintly striate. Parallel/ subparallel cephalic rugae fine and close, slightly wavy, interrugae weakly punctate, sub-shining.
In profile, anterior face of mesonotum forming a mostly straight line with pronotum, slightly less than one-half as long as dorsal surface. In side view, juncture between propodeum and propodeal declivity subangulate, without spines or denticles. Sides of pronotal collar smooth and shining; katepisternum mostly smooth and shining with scattered foveae, posterior margin often faintly striate, shining. Mesonotum shiny with piligerous punctures, notauli very weakly impressed. Propodeum smooth and shining. Ventral margin of petiolar peduncle straight. In side view, petiolar node broadly rounded, anterior surface longer than posterior surface, forming a mostly straight continuous to slightly curved profile with dorsal margin of petiolar peduncle. Dorsal surface of petiole smooth and shining with scattered punctures to microrugoreticulate, sub-shining. Postpetiole broader than long, dorsal surface mostly smooth, sub-shining to shining. Head, mesosoma, petiole, and postpetiole with moderately abundant flexuous white hairs, often similar in length to MOD. Gastric tergites smooth and shining, hairs shorter and less dense than on rest of body. Entire body a concolorous ferruginous orange to brownish-orange ( Figure 5) . 1959, LACM) Etymology. The specific epithet, magnacanthus (from Latin, magna for great or large, and Greek, kanthos, for corner of the eye), likely refers to the greatly enlarged corner of the eye in this species. In describing this species, Cole discussed the unusually large eyes but made no mention in regard to the corners of the eyes.
Discussion. Pogonomyrmex magnacanthus is most likely to be confused with P. hoelldobleri, as evidenced by the numerous series of the latter species (including several paratype series) that A.C. Cole misidentified as P. magnacanthus. The significantly larger eye (MOD and OI) separates P. magnacanthus from P. hoelldobleri (Figures 2-3 ), but OI is the more diagnostic character because it is consistently higher for P. magnacanthus (OI = 27.22-33.61) than for P. hoelldobleri (OI usually < 27.50) (Figure 3) . Additionally, the malar ratio is usually < 1.0 for P. magnacanthus, while this ratio is usually > 1.05 for P. hoelldobleri (Figure 3) .
Pogonomyrmex magnacanthus occurs sympatrically with P. californicus, but it has a low likelihood of cooccurring with P. maricopa and P. mohavensis. Two other P. californicus group species (P. anzensis and P. snellingi) also occur in the Sonoran Desert, but it is doubtful that P. magnacanthus occurs sympatrically with either species; P. anzensis inhabits unproductive, rocky hillsides that are unlike any sites known to be occupied by P. magnacanthus, while P. snellingi is well removed from the probable geographic distribution of P. magnacanthus. Pogonomyrmex magnacanthus can be distinguished from all of these species using the characters described above.
Pogonomyrmex hoelldobleri Johnson, Overson & Moreau, NEW SPECIES (Figures 2, 6-8)
Pogonomyrmex magnacanthus Cole, 1968: 133 [part] .
Worker
Diagnosis. Pogonomyrmex hoelldobleri is characterized by: (1) eye not unusually large (MOD usually < 0.42, OI usually < 27.50, MR usually > 1.05 (Figure 3) , (2) mandible with seven teeth, (3) cephalic rugae converge posterior to eyes, usually near vertex, but not forming circumocular whorls, (4) interrugal spaces on pronotal sides moderately to strongly granulate, dull to weakly shining (see Figures 2, 6 ), and (5) gaster concolorous with head and mesosoma. Description. Head subquadrate to quadrate (CI = 93.98-115.79), broadest just posterior to eye; posterior margin flat in full-face view. Longitudinal cephalic rugae prominent, in full-face view median rugae usually diverging toward posterior corners near posterior margin of head. In side view, rugae converging slightly near vertex, occasionally becoming faint between posterior margin of eye and vertex. Vertex faintly to strongly rugose, occasionally mostly smooth to weakly granulate, sub-shining to shining. Cephalic interrugal spaces moderately punctate, sub-shining to smooth and shining. Anterior margin of clypeus slightly concave. Mandible with seven teeth; mandibular dorsum coarsely striate. In profile, eyes not unusually large, MOD ranging from 0.22-0.29x HL, OI = 21.12-29.01, MR usually > 1.05; eye situated near middle of head. Antennal scapes moderately long (SI = 66.25-87.18), failing to reach vertex by less than length of basal funicular segment. Basal flange of antennal scape flattened and well developed, margin weakly carinate. Psammophore well developed.
Mesosomal profile convex. All mesosomal surfaces with prominent parallel/subparallel rugae. Dorsum of promesonotum with transverse rugae that curve obliquely to posterior on pronotal sides, rugae on pronotal sides often slightly less distinct than on other portions of mesosoma; rugae usually oblique to longitudinal on anterior portion of mesonotum. Mesopleura with subparallel rugae angling posterodorsally. Propodeum lacking spines or teeth; in side view, juncture of propodeum and propodeal declivity evenly convex to weakly angulate; rugae on propodeal dorsum transverse, declivitous face smooth and shining. Propodeal spiracles narrowly ovate. Interrugal spaces on mesosoma moderately granulate-punctate, sub-shining to smooth and shining; interrugal spaces on pronotal sides usually more densely granulate than other portions of mesosoma. Legs moderately to strongly shining.
Petiolar peduncle long, ventral margin straight. In side view, posterior face of petiole slightly convex; petiolar node asymmetrical with anterior surface slightly shorter than posterior surface. Apex of node weakly to strongly angulate, posterior surface sometimes curved upward near anterior margin. In dorsal view, petiolar node longer than broad, sides subparallel or diverging slightly toward the smoothly rounded to weakly angulate anterior margin. Sides and dorsum of petiolar node strongly granulate-punctate, dull to sub-shining to smooth and shining, occasionally with several longitudinal to oblique rugae that are restricted to posterior one-third of petiole. Dorsum of postpetiole convex in profile; in dorsal view, widest at or near posterior margin and tapering to anterior margin, maximal width about equal to length, weakly to moderately granulate, dull to sub-shining. Gaster smooth and strongly shining.
Erect to suberect white pilosity moderately abundant on head, short to medium in length, often with one to few longer hairs, none exceeding MOD. Moderately abundant semidecumbent to decumbent pilosity on scape, abundant semidecumbent to decumbent hairs on funicular segments. Legs with moderately abundant suberect to semidecumbent white setae. Mesosoma, petiole, and postpetiole with a lower density of mostly longer, flexuous hairs mostly concentrated on dorsal surface, longest distinctly shorter than MOD; gastric tergites with moderately abundant, medium length suberect hairs. Entire body concolorous light to dark ferruginous orange, posterior portion of gaster sometimes slightly darker (Figure 6 ).
Queen
Diagnosis. As in worker diagnosis, but with caste-specific structures related to wing-bearing and presence of small ocelli on head. Mandible with seven teeth. Eye not unusually large (MOD < 0.45, OI < 28.50, MR usually > 1.05). All mesosomal surfaces except for mesoscutum and mesoscutellum with prominent rugae; sculpturing absent on mesoscutum and mesoscutellum except for scattered punctures and occasional faint longitudinal striae (Figure 7) . Posterior face of petiole and dorsum of postpetiole weakly to moderately granulate or with weak tranverse rugae. Base of scape rounded; superior and inferior lobes poorly developed, no wider than width of scape base.
Measurements (mm)-(n = 8 Description. As in worker diagnosis, but with caste-specific structures related to wing-bearing, presence of small ocelli on head, and as illustrated in Figure 7 . Small, only slightly larger than conspecific workers. In full-face view, head quadrate to broader than long, posterior margin flat. Dorsum and sides of head conspicuously rugose, in side view rugae forming circumocular whorls posterior to eyes or rugae converging near vertex, interrugal spaces smooth and strongly shining. Mandible with seven teeth, dorsal surface coarsely rugose, strongly shining. Eyes not large ), MR usually > 1.05, MOD ranging from 0.25-0.30x HL. Base of scape not flattened; superior and inferior lobes poorly developed, no wider than width of base of scape.
Mesosoma as described above, propodeum unarmed; in side view, juncture of propodeum and propodeal declivity rounded to subangulate, sides and dorsal surface rugose or rugae absent near mid-line, shining, posterior surface smooth and strongly shining. Petiolar peduncle long, ventral margin straight. In side view, petiolar node asymmetrical with anterior surface shorter than posterior surface. Apex of node moderately to strongly angulate, anterior edge of posterior face sometimes curved upward forming a crest. Postpetiole broader than long. Posterior face of petiole and dorsum of postpetiole weakly to moderately granulate or with weak transverse rugae, subshining to shining. Gastric tergites smooth and shining. Most body surfaces with moderately abundant coarse suberect to erect setae. Entire body concolorous light to dark ferruginous orange, except for incomplete to complete darker transverse bands on one or more gastric tergites.
Male
Diagnosis. Mandible with four teeth on suboblique cutting margin. Mandibular dorsum, clypeus, and antennal scapes lacking sculpture (mandibular dorsum occasionally with faint striae), mostly smooth and shining except for scattered punctures; anterior margin of clypeus weakly concave, lateral lobes indistinct. Eye not unusually large (MOD < 0.50, OI < 39.4, MR > 0.38) (Figure 8) .
Measurements ( Description. Mandible with four teeth on suboblique cutting margin; tip of sub-apical tooth sometimes weakly bifid; basal tooth not offset; mandibular dorsum as described above. Anterior margin of clypeus broadly and shallowly concave, mostly smooth and shining except for scattered punctures, lateral lobes indistinct. Antennal scapes reaching to or near posterior margin of eye, mostly smooth and shining. Cephalic rugae fine and close, slightly wavy to irregular, interrugae weakly punctate, moderately shining.
In profile, anterior face of mesonotum forming a mostly straight line with pronotum, slightly less than one-half as long as dorsal surface. In side view, juncture between propodeum and propodeal declivity subangulate, without spines or denticles. Sides of pronotal collar superficially rugoreticulate to punctate-granulate; katepisternum partially to largely covered by very fine wavy to irregular longitudinal striae, sub-shining to shining. Mesonotum shiny with piligerous punctures, notauli weakly impressed. Propodeum mostly smooth and shining to microrugoreticulate, granulate, sub-shining. Ventral margin of petiolar peduncle straight. In side view, petiolar node broadly rounded, anterior surface longer than posterior surface, forming a mostly straight continuous to slightly curved profile with dorsal surface of petiolar peduncle. Dorsal surface of petiole smooth and shining with scattered punctures to microrugoreticulate, sub-shining. Postpetiole broader than long, dorsal surface mostly smooth, sub-shining to shining. Head, mesosoma, petiole, and postpetiole with moderately abundant flexuous white hairs, often similar in length to MOD. Gastric tergites smooth and shining, hairs shorter and less dense than on rest of body. Head and mesosoma brownish-orange, gaster a lighter ferruginous orange (Figure 8 ). (Figures 2, 9) Pogonomyrmex mohavensis was described from workers at several locations in California and Nevada (Johnson & Overson, 2009 ; specimens in RAJC), and they are described herein. The nest was in disturbed roadside habitat surrounded by agricultural fields. Workers in this nest were significantly larger than those collected at previous locations; HW ranged from 1.31-1.67 mm in the description of the species, while those at the present location ranged from 1.91-2.05 mm (n = 9).
Pogonomyrmex mohavensis Johnson
Worker.
Diagnosis. Pogonomyrmex mohavensis is characterized by: (1) cephalic rugae not forming circumocular whorls, but rather extending more or less directly to the vertex or converging only slightly near the vertex, (2) mandible with six teeth (a seventh sometimes occurs as a denticle between the basal and sub-basal teeth), and (3) interrugal spaces on pronotal sides smooth and shining to slightly punctate and moderately shining.
Queen
Diagnosis. As in worker diagnosis, but with caste-specific structures related to wing-bearing, presence of small ocelli on head, and as illustrated in Figure 9 . Mandible with six teeth or with a seventh tooth that occurs as a denticle between the basal and sub-basal teeth. All mesosomal surfaces except for mesoscutum and mesoscutellum with prominent rugae; sculpturing absent on mesoscutum and mesoscutellum except for scattered punctures or with faint longitudinal striae. Posterior face of petiole with coarse transverse, oblique, or longitudinal rugae, dorsum of postpetiole with weaker transverse rugae. Base of scape noticeably flattened; superior and inferior lobes very well developed, wider than width of scape base.
Measurements (mm)-(n = 2). HL 1.91-1.95; HW 2.01-2.08; MOD 0.43-0.43; OMD 0.49-0.57; SL 1.36-1.38; PNW 1.52-1.62; HFL 1.91-2.00; ML 2.60-2.70; PW 0. .
Description. As in worker diagnosis, but with caste-specific structures related to wing-bearing, presence of small ocelli on head, and as illustrated in Figure 9 . Dorsum and sides of head with strong, widely spaced rugae, in side view rugae converging near or slightly anterior to vertex, interrugal spaces smooth and strongly shining. In full-face view, head slightly broader than long, posterior margin flat. Mandible with six teeth on one queen, the other with a seventh tooth that occurred as a denticle between the basal and sub-basal teeth (Figure 9 ), dorsal surface coarsely rugose, strongly shining. Eye not large (OI = 20.67-21.39), MOD ranging from 0.22-0.23x HL. Base of scape noticeably flattened; superior and inferior lobes very well developed, wider than width of scape base.
Mesosoma as described above, propodeum unarmed; in side view, juncture of dorsum of propodeum and propodeal declivity rounded to subangulate, sides and dorsal surface rugose, shining, posterior surface smooth and strongly shining. Petiolar peduncle long, ventral margin straight. In side view, petiolar node asymmetrical with anterior surface shorter than posterior surface. Apex of node weakly rounded. Postpetiole broader than long. Posterior face of petiole with coarse transverse, oblique, or longitudinal rugae, dorsum of postpetiole with weaker transverse rugae, interrugal spaces weakly to moderately punctate, sub-shining. Gastric tergites weakly coriarious to mostly smooth and shining. Most body surfaces with moderately abundant coarse suberect to erect white setae. Entire body concolorous light to dark ferruginous orange.
Male. Unknown. Discussion. The queens of P. mohavensis and P. hoelldobleri are very similar. The best characters to separate queens of these two species appear to be: (1) number of teeth (seven in P. hoelldobleri, six or with a seventh tooth that occurs as a denticle between the basal and sub-basal teeth in P. mohavensis), (2) sculpturing (posterior face of petiole and dorsum of postpetiole weakly to moderately granulate or with weak tranverse rugae in P. hoelldobleri; posterior face of petiole with coarse transverse, oblique, or longitudinal rugae, dorsum of postpetiole with weaker transverse rugae in P. mohavensis), and (3) conformation of the base of the scape (base of scape rounded, superior and inferior lobes poorly developed in P. hoelldobleri; base of scape noticeably flattened, superior and inferior lobes well developed in P. mohavensis). The queens of P. mohavensis also were significantly larger (HW = 2.01-2.08 mm) than those of P. hoelldobleri (HW = 1.44-1.79 mm). However, these queens of P. mohavensis are likely to be significantly larger than those in other parts of their range where the workers are much smaller. 
Phylogenetic data
The aligned fragment contained 3268 constant sites (88.3%), 137 variable non-parsimoniously informative sites (3.7%) and 298 parsimoniously informative sites (10.7%). The Bayesian inference topology for the partitioned analysis is presented in Figure 10 with support values for the Bayesian posterior probabilities (BPP) and maximum likelihood bootstrap (ML BS) using both the partitioned and single analyses. All partitioning schemes in both the Bayesian analyses and maximum likelihood resulted in nearly identical topologies with only two weakly supported clades in conflict (represented on Figure 10 by "--" denoting support values below 50%). All Bayesian inference and maximum likelihood tree topologies showed strong support (1.0 BPP partitioned; 1.0 BPP single; 95% ML BS partitioned; 95% ML BS single) for the monophyly of P. magnacanthus, P. mohavensis, and the new species P. hoelldobleri (Figure 10 ). FIGURE 10. Phylogram of species in the Pogonomyrmex californicus group as inferred through Bayesian analysis for the partitioned dataset. Specimens of P. hoelldobleri are in the dashed box. Branch lengths are proportional to substitution/site as indicated by the bottom legend inset. Clade support greater than 50% is denoted on branches and in the top insert as follows: values above and below branches represent Bayesian posterior probabilities (BPP) and maximum likelihood bootstrap (ML BS), respectively, for the partitioned dataset followed by the single dataset. Clade support of "--" denotes clades not supported in an individual analysis. Numbers following each species name refer to the accession number of the series from which the individual was taken; locale data are given for each series in Table 1 . Pogonomyrmex californicus, P. hoelldobleri, and P. magnacanthus occurred sympatrically at one site (designated by an *).
Biology
The large series of workers and the small number of alate queens, combined with morphological data, genetic data, and collection of sympatric colonies of P. magnacanthus and P. californicus provide strong evidence that P. hoelldobleri is a valid species, and provides evidence to justify a formal description. Pogonomyrmex hoelldobleri also appears to be the undescribed species that has been known to exist for about twenty years and has been referred to by some authors as Pogonomyrmex sp. B (Johnson, 2000; Taber, 1990 Taber, , 1998 .
The biology of P. magnacanthus and P. hoelldobleri appear to be very similar, and are thus discussed together. In both species, the nests are variable and can range from a nest entrance that lacks a tumulus to a tumulus that ranges from 3-15 cm in diameter; the nest entrance commonly lacks a tumulus in P. hoelldobleri. Nests are typically placed in open exposed sites, but can be difficult to locate because of their small size or absence of an external tumulus. In such cases, nests are most easily located by baiting foragers, then following them back to the nest. Workers of both species forage solitarily during the day, harvesting seeds and related items. Colonies of P. magnacanthus contain relatively few workers; Cole (1968) estimated that colony size ranged from 100-225 workers, which accords with observations of the senior author. Colonies of P. hoelldobleri are also small and appear to contain no more than 300-400 workers (R.A. Johnson, pers. obs.) .
Reproductive sexuals of P. magnacanthus, P. hoelldobleri, and P. mohavensis have been collected infrequently (a total of 3 alate queens and 4 males for P. magnacanthus, 8 alate queens and 2 males plus one male pupae for P. hoelldobleri, and 2 alate queens for P. mohavensis); collection dates range from 26 March to 13 June for P. magnacanthus and from 23 April to 5 May for P. hoelldobleri. Mating flights have not been observed for either species, but they are predicted to be similar to those of P. californicus, in which flights are triggered by cues such as photoperiod, temperature, or humidity (but not rain-triggered as in most species of Pogonomyrmex), and they likely take place over several weeks during late spring to early summer (Johnson, 2000) . Alate queens of P. mohavensis were collected on 15 September; several nests of P. californicus in the vicinity of this collection also contained alate queens on this date, and these queens were observed outside the nest preparing for their mating flight. Thus, in the central valley area of California, mating flights for P. californicus and P. mohavensis appear to be up to several months later than those in other parts of their geographic ranges.
Both P. magnacanthus and P. hoelldobleri are restricted to hot desert habitats (Wheeler & Wheeler, 1973) in the Mohave and Sonoran Deserts of southeastern California, western Arizona, northwestern Sonora, Mexico, and the San Felipe Desert of Baja California, Mexico; the range of P. hoelldobleri also extends further north into southern Nevada (Figure 11 ). Current records indicate that the geographic range of P. magnacanthus is more restricted than previously believed (Figure 11 ), especially given that this study transferred all Nevada records (see Wheeler & Wheeler, 1986) to P. hoelldobleri (see below). Pogonomyrmex magnacanthus inhabits sites at elevations that range from approximately 5-855 m, while P. hoelldobleri is known from elevations that range from 0-1350 m. The two species have broadly overlapping geographic distributions and occur in sympatry at several locales (Figure 11 ), but preferred microhabitat differs for the two species. Pogonomyrmex magnacanthus is largely restricted to sand dunes, interdune habitats, and other areas with a loose sand substrate (Cole, 1968; Johnson, 2000) , whereas P. hoelldobleri sometimes occurs in loose sandy soils, but it is most common in relatively compact sandy or gravelly alluvial soils.
Identification of workers for species in the P. californicus group
Identification of species in the P. californicus group can be challenging given the considerable degree of morphological variation, both within and among nests (see Cole, 1968; Ward, 2005) . In the experience of RAJ, and as noted by Cole (1968) , it is particularly important to observe these species in the field because characters such as nest structure, nest sites, microhabitat, and behavior provide valuable information to make an accurate identification. Such observations and collections are especially helpful when difficult to identify species occur in sympatry (e.g., P. magnacanthus and P. hoelldobleri, P. mohavensis and P. californicus, P. hoelldobleri and P. californicus, and P. maricopa and P. californicus). Circumocular whorls, which are generally considered to be a diagnostic character for species in the P. californicus group (e.g., Cole, 1968) , are an especially noteworthy character that causes problems during identification. The problem relates to the fact that circumocular whorls are lacking in two species (P. hoelldobleri and P. mohavensis), and they are highly variable and sometimes lacking in other species (e.g., P. maricopa and P. californicus).
Tooth number is also an important character for separating P. hoelldobleri and P. mohavensis, but most series of Pogonomyrmex consist of foragers, and these older workers typically have substantial mandibular wear that might negate using this character; pinning specimens such that teeth are not easily visible presents an additional problem. Moreover, at least several workers from each nest series should be examined when attempting identification. Collectors should also locate and excavate nests so as to collect series that include non-foragers. Lastly, it is recommended that collectors search sites to locate possible sympatric congeners, which will significantly reduce problems during identification.
